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(54) WEAR-RESISTANT ALUMINUM ALLOY CAST 
ROD AND ITS PRODUCTION 

(57) Abstract 

PURPOSE: To produce the title .high-quality Al alloy cast 
rod having excellent wear resistance and forgeability by 
casting, cooling, and heat-treating the At alloy contg. 
SI, Cu, Mg, Fe, Mn, and Sr as the essential components 
and having a specified composftion under specified 
conditions. 

CONSTITUTION: When an AI alloy contg., by weight, 
7.5W22.0% SI. 3.0W7.0% Cu. 0.3W1>Q% Mg. 0.25W1.0% 
Fe, 0.25W1.0% Mn. and 0.005W0.1% Sr as the essential 



components Is cast, the casting temp, is controlled to 
670W850"C, and then the cast is cooled at a cooling 
rate of s5*C/sec from 670*C to 544*C and at a rate 
of «10'C/sec. from 560*0 to 544*'C. The ingot after 
casting is heat- treated at (450W510*C)x(2W12hr). The 
diameter of the circumscribed circle of the Si phase and 
the Inevitably generated crystallized material of every 
kind Is controlled to s20fim, aiid the interval between the 
branches of aluminum dendrite is controlled to £l0^m. By 
this method, an At alloy cast rod having excellent wear 
resistance and mechanical properties and suitable for 
forging is obtained. 
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I . 

(1) SA%r<£tT, Si:7«5-22. 
0%, Cti:3 ,0~'7.0 Mg:0. 3^^ 1 .0%. 
P«: 0 . 2 S-* 1 , 0 Mn: 0 . 2 5 - a . 0 %& 

(2) Si:7.S-^2 2.0%. Cu:3.0^7. 
0%, Mi:0.3'-1.0%. P«:0. 25^1.0 
%, Mn: 0 , 2 5 1 . 0 %at;Sr:0 . 0 0 B - 

Irftiar&lcHRL. Mifi&at 6 7 0-^8 5 or 



a>iea^b. 6 7 0 r 5 5 4 r ;kT<D?ft^jS 
4r«-c<D}»J9>Kdt( i ox:/s6cje(±r««iu. 

Afift. (4 BO-5 1 0t:)X(2-l 2hr)«n 

A4 0 3 29^n(%6n. a«. sm-iPttttic 
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d*5%SiA»CCu. Mg. P«« Md. Ti^t:9 
60- 19783 8«&||, R61-26741 



»raW 64-39339 (2) 
( la M jS ^ in » ^ & /cA) o # a ) 



<DAdS««>-ftfi:4Hift«it. A«Aai«l:!ecfl 

Aai«*0!>^'&Ai-P«-MD-SlflS^«At^Si 
«)Afi:flbJfltt^llll4bffiai-Ct. ^ASitrim 

^ti!K«<T«« JC4C«iaftlc4«£«>lliftllS:Hr 

«AI-CuiR. A A -Mg- Si)R0 AttttlB^tt 

^A»a»tt- Si:7.5-2 2.0%, Cu:3. 
0-'7.0%. Mg: 0 . 3 i • 0 F«:0.25 



-1.0%. Mo:0.2 1.0 Sr:0.0 

os-0-1 %^AmaL^thxitttrju%z.^ 

2 0 ii«aTlC«K* JS ^ iCHilU- 3^-3. 7A/5 
z.^ WrV K^-r hfiDtt©iaiWI: 1 0 /i««TlC 

*««tt*C«ft±«»»«tt7n/$ 

A^^^ita-r^icBb. itaaKft67o-8 

soroaflflhu* 6 7 0 t:jQi»6 5 5 4 r ftt*0 
»«iaiK& 5T:/«fle£IL±l: 3^-3. 5 6 8t:«» 

6 5 5 4T:«r o^mntft tr 1 0 r/secA^rffr 

natl. (4B0-510t:)x(2'^I2h 
r)CE) A A39 ft Itr C i: ft 49 tt t « t» O T ft « . 

itr, «||l5l!JCS*t*7A/4 A^AOft* 
TftU, 7 .5 %*a-Cltt»«««^»&*^t'- 
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th2 2.0 %^ak^tm:KitV1t^ASii^^ 
^ (0 M<t & U m »ft<k «s B B % o T «a tt't^tt 
oT. Sifitt 7 . 5 - 2 2 . 0 %<0«6H i: t A . 

A -3 «;J»»j^<l9 6ivf , 7.0 % &ffliL"Ca2»t 
iG^oT, Cuftti3.0'^7.0%CD«Bi:-re. 

^)tt-r &c 1: ]^amtc& firing etc 



0*, Cr:0.05-0,4*, Zr: 0.05^0. 
Z rli t <b ^ « J|t«ltt t; «« « JR 1^ 1^ . 

ffdJ^. ft«2:n«. i:e*^«<!>7;p$s'>A 
fijA:6p%AA-12%Fe-16%Mn-10 
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%*«t?tt*«!)J:dtt«»#196nf , 1.0% 
S:fflA*i:Afl'-P«-Mn3fiXttAfi-Fe-Mn 

0.2 6.-1.0%O«Hi:-r** 

Nji-r«h« A I -Fe-Mo- Slft^ttO Aa 

tt^d^llS^^^fbt- 6. Ltci^^X. SrfittO. 

0 0 5 - 0 . 1 % fl) 18 H t -r « - 

T, Tl: 0 . 0 0 1 ^ 0. 0 5 %. Ni:0.3«<'2. 



%ai). tDASi. ^A7il/^lffAt^7A^^ ^9 
A^VK^W'hJ: UA«filKT««« nB 
tf« &B«):*t <eAfiSaB^A A - P«-Ma- Si 

'e«»«l09d^]Q^#^A7/U$«AtlSiff(AA 
Si) t «4> ur\««. 

A I - Fe-MD- SiAttfktt 
ttf ttf 1 0 0 #i«IC%»L* tffASi&tlAA 

sitts 0 #>ii±icar6AA%-rftch]B^«y. 
<9 t BSt « isr B ^ «! o r £ . 

^i^t. ^AL j&Att«lcoi^Ttt2 0 n 

■JBIT ft d ^ i» & ^ ^ a « A ft 
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A«c«nctt. {-<) A fl - Fe-Mn- SlfltflUr 

(n) iDASitte 7 0-s 5 4 t:0ftX 



UjajHa 64-39339 (4) 
Xic, (/X) ^fl siw If -f X i: 5 - 0 A f 

h7-AX^-t/ Vi^CaT* DAS2:iO)iria 

5. DAStlS4 Hicm-r J:^ic««i«< 

Ui^ia^tiT. «3H&t;ft4BJ:U. 

1 Or/aocA±tC-rntf . D AS 0 /iaJEtT 

«fel&IC, *flW-Ctt- 6 7 0'-5 5 4r*T?fc 
&SS4t:«-Cftl 0 V£(±0?^«aftT»^1- 



^A&Aifct^iciAAftAae 70-554r-ei^ 

BBIte 7. 0*^5 5 4 t:«>BAKBTOIftJ9rX 

* fc a tf -r B »• »^ -3 at u fc % «) -e , 

-r*^>x-f yJ/art*CT6 7 0T:J;y^ttv^» 
aT.TA^B^, r iD«»CO 6 7 5 4 t: 

W«)?ft»a*Rtt* Rs(8 7 0-6 S 4)/ tt 
B 1 1 6/ t t(t:/sec)2:Oe(fit« tEttTsA* 
6 5 5 4 t:t-CI9 9»«0BUec)-C»«). C <0 t 

or0B^» s 7 0- 5 5 4 rni^o^fi'aftRtt 

R«(670-S54T:)/ttTatSn*(fil'. 
t«tt6 70 — 654 r0Ba)^^^n(sec)'Cft 



RttST:/.ecJa±i: ft Aa-Fe-Mn-Sl 

ft6<DT. CCD&<. 6 70r£l±O 

&KiQ^fi^B4^BftliaB«l:-r«%«)-Cft^. 

BB&ao±Bll. «5Blc»(t^T, 
0J:^tc«V'B«lfT««J. AttttCD^Jft-iAfi 
ABcOBjen^^tta^-r 850 
T:^«-ri:^j^(H,)0««lifl^«t<<t-»Tll« 

tDASi^A i -Fe-Un-SlAtttt^ 
atfRCBCBBrtt^jft'dtft'T^^ft'C. ±s 

»a&aBBta«i-d£2:icJ:u. ^0mizft 
fit. aa^jidic. ■a0!>srftBintfe± 

ffTljar^t, A fl Fe- Mo- Slft^lfc i: 
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I© 4"r«**')8«"i&ir irc"^^^ ^ « » it jfe . - 

ia«<0«a«llC(450-510 1C)X(2-12 

jft ic ft 4» ^ m ^ -cii -e J: ^ 3^ ft A «^ ffi « T d 

« t «Ffit « * a« (0 if -< X 36JS c IV K ^ jB-r & R 
in-Cv>4fiD-e, «atticffiv, ta&^%W*«tt 
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c 6 U o T a4«fi&tt It «: e 4: 1^ >c «» 

D A S K5 -< h A-<-X)*»aKfc. 
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i ' it Ik M Ih 4 ID « « ( 0 7 a ) A If 9 HlC 5 r t « 
>PUfcifcttM!li5^««(«6a)lCifcXr. AC 

tit. BBmAi^mi omttiHiftmm^B^^ 

H <D It tt It « 9 a «> ^ A S i l6t j|e « H r> 
;^J»«a>%(D-C««3Q|(. ft«3ltl0fll|ltlll 0 

J:htfl 0 M>£IT^D AS IC«^H7t«0Ci» 



(||i»<0«%) 
£l±l^llL^J:dlC. 9MCD 

(D 7 ;t/ ^ ^ ^ A ^ Attaii t « ji-r ^ c t la^r 6 

S 1 flttA i - P«-Mii- Siir 
0t:«»&5 5 4x:a-e«)iftl«si««^K«ta^ 

»3HttrVK9YhXK-A(DAS)k^^ft 
Si«9^^ XtiDOQft |;9itB« 
B4aiiDASIC&<£'rS6 6t:j»«6S S4X: 
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00. mu. 9819^^. X500)-C%^T. 
l86BttSr&SA7t&««(StL* S 7 G9 S r 
$:l3»^L/^V>»^^i3tt. S8BttilM«)Srt 

da>^««(fi&^t(ff I 2B. ai4B)&c;d 

Baifl|iDnilBa|:X(x 200)(S11B. Si 
3B)-eftr>r. Si lBAi;Sl2Btt4sft« 
Sl dB&C^Sl 4 BttitltM 

S15Hd:4:A«lc<fc«ttA07Ji/^^^A^ 
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